Calcium ionophore enables soluble agonists to stimulate macrophage 5-lipoxygenase.
The regulation of arachidonic acid conversion by the 5-lipoxygenase and the cyclooxygenase pathways in mouse peritoneal macrophages has been studied using particulate and soluble agonists. Particulate agonists, zymosan and latex, stimulated the production of cyclooxygenase metabolites as well as the 5-lipoxygenase product, leukotriene C4. In contrast, incubation with the soluble agonist phorbol myristate acetate or exogenous arachidonic acid led to the production of cyclooxygenase metabolites but not leukotriene C4. We tested the hypothesis that the 5-lipoxygenase, unlike the cyclooxygenase, requires activation by calcium before arachidonic acid can be utilized as a substrate. Addition of phorbol myristate acetate to macrophages in the presence of calcium ionophore (A23187) at a concentration which alone did not stimulate arachidonate metabolism resulted in a synergistic increase (50-fold) in leukotriene C4 synthesis compared to phorbol ester or A23187 alone. No such effect on the cyclooxygenase pathway metabolism was observed. Exogenous arachidonic acid in the presence of A23187 produced similar results yielding a 10-fold greater synthesis of leukotriene C4 over either substance alone without any effects on the cyclooxygenase metabolites. Presumably, calcium ionophore unmasked the synthesis of leukotriene C4 from phorbol myristate acetate-released and exogenous arachidonate by elevating intracellular calcium levels enough for 5-lipoxygenase activation. These data indicate that once arachidonic acid is released from phospholipid by an agonist, it is available for conversion by both enzymatic pathways. However, leukotriene synthesis may not occur unless intracellular calcium levels are elevated either by phagocytosis of particulate agonists or with calcium ionophore.